Abstract-An evaluation method of network planning based on rough set theory is proposed. Index weights assigning method is used to evaluate the coordination of network planning with the indexes of power system in reliability, safety, economy and environmental impact. On the principle of attribute importance of rough set theory to determine the relationship between each evaluation index. Index weights determined entirely by the law of the data, it avoid subjective arbitrariness of subjective weighting method and uncertainty disadvantages of objective weighting method, so as to obtain more reliability and accuracy in evaluation. It is proved to be effectiveness and feasibility of the proposed method in the case of comprehensive evaluation in network planning.
I. INTRODUCTION
With the deepening of the power system reform [1] , the the power grids planning have been affected by more and more uncertain factors. The previous grid planning evaluation methods have been difficult to apply. The coordinated development of the power grid relates the safe operation and economic operation of the power grid, and the multi-level coordinated development between the three parties(Power supply, grid, load) and the external environment will also determine the prospects of sustainable development of the power grid. Therefore, it is important to evaluate the coordination degree of the power grid planning [2] . However, due to the various indexes involved in the various aspects of grid planning, it is difficult to evaluate the coordination of power grid planning and the objectivity of evalution of the power grid planning [3] .Index weighting method applicated more in the multi-indexes comprehensive evaluation [4] , and there are various types of problems in previous indexes weighting evaluation method, especially in the determine of index weight. The indexes weighting method can be divided into subjective weighting method and objective weighting method [5] . Among them, the index weight determined by subjective weighting method is more consistent with the actual situation, but it is affected more by subjective assumption in the prosess of empowerment, it will affect the objectivity of the evaluation results [6] .
Rough set theory as a mathematical method to deal with uncertain and incomplete knowledge [7] [8] , it performs data mining around a given data set in data processing without another irrelevant knowledge of research, analyzes the hidden rules of data, explores the interrelationships of data according to the problem researched, and determines the importance of the various types of data researched based on previous empirical data and the interrelationships between the data explored [6] . In this paper, the principle of attribute importance in the rough set theory is used to evaluate the coordination of power network planning in order to avoid the shortcomings of the previous indicator weighting methods.
II. BASIC CONCEPTS OF ROUGH SET

A. Knowledge Representation
Array S=(U, A, V, f) constitute a knowledge representation system, U is called a nonempty finite set of objects, also known as the domain; A is a nonempty finite set of attributes;
, Va is the range of the attribute a; f:
is a information function [9] . A knowledge representation system is also called an information system, the attributes set
, C is the condition attribute set, D is the decision attribute set. If the attribute set of knowledge system includes condition attribute and decision attribute, it is called decision table.
B. Knowledge Dependency
Neighborhood decision system
, C is the condition attribute set, D is the decision attribute set. According to the decision attribute D, the domain U is divided into N equivalence classes: X 1 ,X 2 ,...,X N , then the upper approximation and the lower approximation of decision attribute D with respect to conditional attribute C is defined as:
The lower approximation is also called the positive domain, denoted as P C (D).The dependency of decision attribute D on conditional attribute C is defined as:
, the importance of the condition attribute j c to decision attribute D is defined as:
, the greater the importance of the condition attribute; the other hand, the lower the importance of the attribute.
III. ROUGH SET EVALUATION MODEL
The evaluation method of multi-index system by rough set theory is mainly to associate the evaluation indicator with the attribute of rough set to determine the importance of the attribute to determine the weight of index. Through the mining of the index data and the analysis of the importance of the evaluation object, the weight coefficient value of the multi-index system is determined.
A. Determination of Attributes
The evaluation index of each evaluation object is taken as the condition attribute, and the condition attribute set 
B. Processing of Attribute Data
In the evaluation index system, The attribute value y of decision attribute D can be obtained by condition attribute C. First, each conditional attribute value cij of each evaluation object is scored to obtain the fractional yij of cij, and the decision attribute value y of the evaluation object is obtained by averaging and discretizing yij. In the aspect of index scoring, the normalized method is adopted to eliminate the difference of the magnitude and dimension of each index data, As the specific requirements of the different indexes, the greater the value of some indexes the higher the score, the smaller the value of some indexes the higher the score [6] . The scoring method is as follows:
When the evaluation index value is smaller the higher the score, 
C. Determination of Attribute Weights and Evaluation
Results
The index weights of multi-index evaluation system can be determined by the principle of attribute importance in rough sets. From the rough set theory, the knowledge system will change its classification condition because of the addition of some attributes, but it will not change the classification condition because of the removal of some attributes. In order to get the importance of the attribute, we first remove the attribute, and then compare the change degree of knowledge system classification. If the classification of the knowledge system changes greatly, it indicates that the importance of the attribute is high; conversely, the importance of the attribute is low. Proceed as follows:
(1)Determine the set of equivalence classes: (6), formula (7) and each index score obtained by formula (8) , the comprehensive score is:
IV. CASE ANALYSIS
Taking the coordination evaluation of a certain power network planning index as an example, it shows how to use the rough set to determine the index weight.
Proceed as follows: establishment of data decision table. According to a local power grid planning program, select the index data and establish the data decision table. Among them, the row is the evaluation object, for 6 years of data of 3 area, a total of 18 to be evaluated object, the column is selected to be evaluation index including: the highest harmonized load c1, power supply load of 220kV substation c2, 220kV capacity-to-load ratio c3, direct supply load of 220kV to 10kV c4, 110kV capacity-to-load ratio c5, 110kV sensitive load capacity-to-load ratio c6, the total electricity consumption c7, Public substation capacity c8. Condition
, y is the discrete value of the average score of each index.
As shown in Table 1 , index for 6 years of 3 areas are listed, then the weight of each attribute is obtained by formula (8) , and the weight coefficient value of each condition attribute is obtained. y  y1  y2  y3  y4  y5  y6  y7  y8  D  1  2015  26  33  36  23  40  64  54  67  1  2016  29  38  32  31 
